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FILTER FOR A FLUIDIZED BED POWDER 
COATING APPARATUS 

This invention is a ?lter for a ?uidized bed powder 
coating apparatus. 
Dry powders are preferred over solvent based paints 

for coating a wide variety of products such as metal 
furniture, appliances, lighting and other electrical ?x 
tures, and automotive accessories, to name a few. Pow 
der coatings are typically thermosetting, free ?owing 
particles of 5 to 150 pm in size. These powders are 
generally organic polymers such as epoxides, polyesters 
or acrylics containing organic or inorganic pigments. 
Powder coating preparations often contain additives 
such as curing agents, catalysts or other performance 
modifying substances. 
Dry powder coatings are applied to a surface using an 

electrostatic. spraying apparatus. Typically, such an 
apparatus has a ?uidized hopper in which a quantity of 
the powder coating is maintained in a ?uidized state by 
the ?ow of air into the hopper through a porous bottom 
diaphragm or plate. The ?uidized hopper is connected 
by a hose to a spray gun which propels and electrically 
charges the powder. The electrostatically charged 
powder particles stick to the surface being coated, and 
the coating is then cured by baking. 
The spraying of dry powder coatings results in a 

signi?cant amount of powder which does not stick to 
the intended surface. Because the powder is dry, it is 
possible to retrieve spilled or oversprayed powder for 
recycling. Recycled powder, however, may be contam 
inated with dirt and other foreign matter, and the recy 
cled powder often contains clumps of coating particles. 
These contaminantsand clumps are undesirable because 
they promote clogging of the spraying apparatus, par 
ticularly at the spray gun, or because they detract from 
the quality of the coated surface. For most coating 
applications, the presence of small contaminant parti 
cles and small clumps of coating powder is not in itself 
a problem, but the presence of larger clumps of dirt or 
coating powder leads to clogging of the spray gun, or 
inferior surface coating. - 
The present invention presents a simple and inexpen 

sive solution to this problem by providing a mesh-like 
enclosure for the end of the hose extending into the 
?uidized powder hopper. Preferably, the enclosure is in 
the form of a box having all walls perforated with a 
large number of small holes through which the coating 
particles must pass before they reach the hose. The 
holes are sized to promote the breaking up of clumps 
into particles small enough to pass through the narrow 
ori?ces of the spray gun and to prevent those larger 
particles which are not easily broken up from entering 
the hose at all. Depending on the particular application, 
the preferred hole size for the perforations of the walls 
of the ?lter falls in the range of from about 1 mm to 
about 5 mm. 

Preferably, the ?lter of the invention should be of a 
size which ?ts within the ?uidized particle bed hopper 
without unduly restricting the ?ow of air into it. The 
?lter should have perforations suf?cient in number and 
in size to allow the desired ?ow rate of powder from the 
hopper to the spray gun. These and other criteria are 
met by the present invention as will be described in 
detail below. 

In summary, the invention provides a ?lter for a ?uid 
ized bed powder coating apparatus of the type having a 
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2 
?uidized hopper for maintaining coating particles in a 
?uidized state by the ?ow of air therethrough, and 
having a tubular conduit extending from the hopper 
through which powder particles may exit the hopper. ' 
The ?lter comprises an enclosure ?tted about the end of 
the tubular conduit within the hopper, the enclosure 
having at least one wall de?ning a plurality of apertures 
each being from about 1 mm to about 5 mm in diameter, 
the coating particles being required to pass through the 
?lter before entering the tubular conduit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a preferred ?lter of 
the invention in a ?uidized hopper. 
FIG. 2 is a ?ow diagram illustrating the use of the 

invention in a coating system. 
Referring to FIG. 1, a ?lter 10 according to the in 

vention comprises‘ an enclosure for the end of a tubular 
conduit 12 extending from a ?uidized bed powder coat 
ing hopper 14. The ?lter 10 may be of any shape, and 
the box shape shown in FIG. 1 is preferred for the 
application described herein. 
The box shaped ?lter 10 has a bottom part 20 and a lid 

22. Both the bottom part 20 and the lid 22 may be con 
veniently made from expanded metal sheet cut and 
folded to provide each shape. The ?lter 10 has a ?tting 
25 for receiving the end portion of the tubular conduit 
12, the ?tting 25 being, in the ?lter 10 shown in FIG. 1, 
an aperture formed through the lid 22 providing a fric 
tional engagement of the conduit 12. The ?lter 10 may 
be constructed to receive more than one tubular conduit 
12, so that the hopper 14 could be used in association 
with a plurality of spray guns. The ?lter 10 has a plural 
ity of small apertures 30 through which coating parti 
cles may pass, and preferably these apertures 30 are 
provided in all the walls of the ?lter 10. Thus, prefera 
bly each of the six walls of - the box bottom 20 and lid 22 
form a mesh. This mesh construction is readily obtained 
by, as mentioned, making the ?lter 10 of expanded 
metal. It has been found that 18 gauge expanded metal 
is quite suitable for making a box ?lter 10 as shown in 
FIG. 1. 
The ?lter 10 must have a suf?cient number of aper 

tures 30 of the appropriate size to provide the desired 
fragmentation of oversized particles and clumps as well 
as providing a barrier to the entry of oversized particles 
into the conduit 12. The size and number of the aper 
tures 30 depends on the particular application parame 
ters such as type of coating powder and the sizes of the 
spray gun’s ori?ces as well as the rate of powder ?ow 
through the gun which is desired. It is preferred to 
provide the ?lter 10 with as many apertures 30 as is 
conveniently possible, hence the preference for making 
the ?lter 10 from expanded metal. There is, however, 
no reason why a perfectly suitable ?lter 10 might not be 
made of some solid sheet material through which suf?-_ 
cient apertures 30 are drilled, punched or otherwise 
formed. Likewise, it is not necessary that all walls of the 
?lter 10 be provided with apertures 30 so long as the 
desired ?ltering and powder ?ow criteria are met. 
The size of the apertures 30 is preferably from about 

1 mm to about 5 mm in diameter. An acceptably uni 
form aperture size may be obtained from expanded 
metal, which is another reason why this material is 
preferred. For most applications a more preferred aper 
ture 30 size is from about 2.5 mm to about 3.5 mm. It has 
been found that this latter more preferred aperture 30 
size when provided by an expanded metal box structure 
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as illustrated in FIG. 1 provides a very satisfactory 
performance in conjunction with a powder spray coat 
ing system used in an appliance manufacturing facility. 
The overall size of the ?lter 10 also depends on the 

particular application. Clearly, the ?lter 10 must ?t 
within the hopper 14, but beyond this requirement, the 
?lter 10 should be small enough to sit in the bed of 
?uidized coating particles without so interfering with 
the flow of air entering the hopper 14, usually through 
its porous bottom, so that the operation of the hopper 14 
is impeded. Also, the ?lter 10 potentially may displace 
powder volume so that the capacity of the hopper 14 
would become disadvantageously reduced. Accord 
ingly, it will be appreciated that the ?lter 10 should be 
sized as conveniently small as possible to do the desired 
job. 
The use of the ?lter 10 in a typical powder coating 

spraying system for a factory is shown in FIG. 2. A 
?uidized hopper 14 is connected to a spray gun 40 by a 
conduit 42 being enclosed about the end within the 
hopper 14 by a ?lter 10 of the invention. The conduit 42 
may also contain a venturi 44 to assist in drawing coat 
ing particles from the hopper 14. Compressed air is fed 
from a compressor 46 into the hopper 14 and to the 
venturi 44 through conduits 47 and 48 respectively. 
New coating particles are fed into the hopper 14 from a 
bin 49. 

Coating particles are electrostatically charged at the 
paint gun 40 by a transformer 51 just prior to being 
sprayed onto target surfaces located in a spray booth 54. 
Particles which do not stick to the target surfaces are 
recovered from the ?oor and walls of the spray booth 
54 and recycled to the hopper 14. Often this recycling 
involved loading the recovered particles into a car 
tridge house ?uidized hopper 56 which is in turn con 
nected to the hopper 14. The cartridge house 56 is ?uid 
ized with compressed air provided from the compressor 
46 via line 58. The coating particles in the cartridge 
house 56 are recycled to the hopper 14 via a conduit 60 
having a venturi pump 61 operated by compressed air 
from line 62. Optionally, the end of the conduit 60 ex 
tending into the cartridge house 56 is provided with a 
?lter 10 
The overall system shown in FIG. 2 enables a high 

level of utilization of available powder coating with a 
low amount of wastage. The ?lters 10 serve to exclude 
large particles which would clog the small ori?ces of 
the venturis 44 and 61, and the paint gun 40 as well as to 
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4 
break up clumps of coating particles or contaminants. 
The ?lter 10 of the invention is inexpensive and easy to 
maintain, it being cleaned concurrently with the regular 
cleaning schedule of the hopper 14 or the cartridge 
house hopper 56. 
While the foregoing description has related to a pre 

ferred embodiment of the invention, the description 
should not be read so as to restrict the scope of the 
invention as particularly set out in the following claims. 

I claim: 
1. A ?lter for a ?uidized bed powder coating appara 

tus, said apparatus having a ?uidized hopper in which 
powder coating particles are maintained in a ?uidized 
state by the flow of air therethrough, and having a 
tubular conduit extending from the ?uidized hopper 
through which powder coating particles may exit the 
hopper, the ?lter comprising: 

an enclosure sized to ?t within the hopper, the enclo 
sure having a ?tting for receiving an end portion of 
the tubular conduit and having a wall de?ning a 
plurality of apertures each being from about 1 mm 
to about 5 mm in diameter, the powder coating 
particles being required to pass through the ?lter 
before entering the tubular conduit. 

2. A ?lter as claimed in claim 1, wherein the volume 
of the enclosure is small relative to the volume of the 
hopper. 

3. A ?lter as claimed in claim 1, wherein the ?tting 
comprises a portion of a wall of the enclosure de?ning 
an aperture providing a frictional engagement of the 
conduit. 

4. A ?lter as claimed in claim 1, wherein the enclo 
sure is made of expanded metal having a plurality of 
apertures. 

5. A ?lter as claimed in claim 1, wherein the apertures 
in the wall are from about 2.5 mm to about 3.5 mm in 
diameter. 

6. A ?lter as claimed in claim 1, wherein the enclo 
sure is a two piece geometric structure having a bottom 
part and lid, the ?tting being provided in the lid. 

7. A ?lter as claimed in claim 4, wherein the bottom 
part and the lid are made of expanded metal having a 
plurality of apertures. 

8. A ?lter as claimed in claim 4, wherein the bottom 
part and the lid are made of expanded metal having a 
plurality of apertures of from about 2.5 mm to about 3.5 
mm in diameter. 
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